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Abstract 
The Nigerian textile industry is currently undergoing serious decline in production as a result of its total 
dependence on cotton as its primary raw material.  Cotton production has dwindled considerably in the country, 
thereby, placing serious stains on capacity utilization in the sector.  One of the ways capacity utilization can be 
boosted is to introduce the utilization of bamboo as an alternative or complimentary raw material for textiles 
production locally.  Bamboo fibre consists of 99.51% cellulose, 0.25% ash and 0.24% wax.  The cellulose is the 
most important component required for textiles production.  Bamboo currently grows in 23 states of the 
federation and its utilization in the textiles sector has been perfected in China, India, Europe and the United 
states.  The production process is simple and consists mainly of cooking the bamboo leaves and the soft inner 
pith from hard bamboo trunk in a solution of 15 to 20% sodium hydroxide at a temperature between 20 to 25oC 
for 1 to 3 hours to form alkali cellulose which is  crashed by a grinder and left to dry for 24 hours After this, 
carbon disulphide is added to form a viscose solution which is forced through spinneret nozzles into a diluted 
sulphuric acid solution form a reconstructed and regenerated bamboo fabric.  As bamboo is available in Nigeria, 
the utilisation of bamboo fabric will save Nigeria an excess of 500 billion naira in foreign exchange equivalent 
annually.    
Keywords: bamboo, fibres, textile, enzymes, investment 
 
1.0 Introduction  
One of the major potential of bamboo in Nigeria is for textile production. The imperatives for the development 
of bamboo have become more critical since the early 1990's as cotton production is becoming a major issue 
nationally. Currently, textile fibres are mainly produced from cotton in Nigeria. In the 1960’s to the 1970’s, 
textiles production was one of the major industrial activities in Nigeria, contributing more than 25% of the Gross 
Domestic Product (GDP). During this period, the textiles sector employed more than 700,000 people and catered 
for more than 2 million family members (RMRDC, 2003). More recently however, most especially in the 1990’s, 
the sector experienced serious downturn leading to the closure of textile mills in various parts of the country. 
This has led to considerably downturn in the sector. The ginning capacity of existing ginneries diminished from 
78% to 33% from 1980 to 2012.(Awolehin et al., 2016).  Among the major problems that led to the demise of 
the sector include, the drop in the national production of cotton and general decrease in investment in processing 
activities in Nigeria (Ogunwusi, 2013).  Most of the pioneer investors which consists mostly of the Lebanese and 
the Chinese citizens lost interest in the sector and instead of upgrading the equipment and facilities within the 
industry, allowed the old installed facilities to deteriorate (FMITI, 2015). Today, most of the mills are old and 
the technology of textiles production remains obsolete (RMRDC, 2015). The problem is further compounded by 
importation of inferior textile materials at low prices into the country (FMITI, 2015).  As a result, the current 
domestic market size or cotton fabric which is 1,200 million meters is mostly dominated by imports. 
In view of the above, to promote increased activity in the sector, it has become expedient to investigate the 
prospects and challenges of bamboo utilisation for textiles production in Nigeria. This paper examined the status 
of bamboo utilization for textiles production globally. The problems and the challenges of the initiative in 
Nigeria are also outlined. This is important as one of the major approaches being sought globally by textiles 
manufacturers who are seeking new approaches to producing environmentally friendly products, such as 
recyclable and biodegradable textile materials are critically focusing on bamboo utilization in the industry. 
 
2.0. Properties of bamboo 
The industrial utilization potentials of bamboo are hinged on its properties (Ogunwusi, 2012). Cellulose is the 
most important component of bamboo for textile production purposes. Whether regenerated (chemical 
bamboo/viscose) or mechanically or biologically extracted from the stem (mechanical bamboo), bamboo textiles 
are made from bast fibres of cellulose (Waite, 2009). The basic composition of the bamboo fibre include 99.51% 
cellulose; 0.25% ash and 0.24% wax. According to Mwaikambo (2006), bast fibre bundles are made of 
elongated thick walled cells joined together both end to end and side to side and arranged in bundles along the 
length of the stem. As lignification may continue with increased maturation, it is important that bamboo textiles 
be produced from young cells. This is imperative as the higher the lignin content of bamboo, the lower the 
cellulose content. The advantages of bamboo include its fast renewability, biodegradability, its efficient space 
consumption, low water use and its organic status (Waite, 2009).  
Ogunwusi (2012) discussed other industrial properties of bamboo. The density of bamboo is reported to 
vary from 500 to 800kg/m3 depending on anatomical structures such as quantity and distribution of fibres around 
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vascular bundles (Sattar, 2005). Density increases from the centre to the periphery of the culm (Sekhar and 
Bhartari, 1960; Sharma and Mehra, 1970).  It also increases from the base to the top of the culm.  The maximum 
density is from about 3 years old culms (Liese 1986; Sattar et al 1990; Kabir, et al 1993; Espisloy, 1994). The 
physico – mechanical properties are extremely unstable. In certain respects, it is more unstable than wood. The 
complexity is due to uneven distribution of vascular bundles, variation in moisture content, differences in the 
physico – mechanical properties of the node and internode parts, most especially with age. The physico -
mechanical properties of bamboo material in all the three directions are also different. Bamboo possesses high 
moisture content which is influenced by age, season of felling and species. Although unlike wood, bamboo starts 
shrinking above the fibre saturation point. Nevertheless, bamboo possesses excellent strength properties, 
especially, tensile strength.  Most of the properties depend on species and on the climate condition of where they 
grow (Sekhar and Gulati 1973). Strength varies along the along culm height.  Compressive strength increases 
with height, while bending strength has inverse trend (Liese 1986; Espiloy, 1987; Kabir et al, 1991, 1993).  An 
increase in strength is reported to occur at 3-4 years and thereafter decreases (Espiloy, 1994).  Thus, the maturity 
period of bamboo may be considered at 3-4 years with respect to density and strength.  Maturity of culm is a 
prerequisite for the optimum utilisation of bamboo in construction and other structural uses. Janssen (1981) 
reported that the ratio between the ultimate compression and the mass per unit volume for dry bamboo is higher 
than that of dry wood.  The reason is attributed to the higher cellulose content of about 55% in bamboo 
compared with about 50% in wood (Sattar, 1990).   
Some studies have been conducted on the relationship between anatomical structure, physical and 
mechanical properties on one hand, and the technological characteristics, behaviour in processing and product 
quality on the other (Janssen 1981; Liese, 1992). Density of bamboo is closely related to the relative proportion 
of vascular bundle and ground tissue, and plays an important role in influencing the mechanical properties. This 
explains the variation of strength along the culm height. Permeability which is affected by anatomical 
characteristics, influences moisture movement and thereby treatability (Sattar, 1990). In wood, the chemical by 
products such as polyphenol, resin and wax influence properties such as shrinkage, durability and gluability. 
Nothing in this regards is known for bamboo.  
 
3.0 Textiles Production in Nigeria 
The Nigeria textile industry was the third largest in Africa after Egypt and South Africa. The industry is mainly 
dominated by cotton production, production of cellulose and synthetic fibres. The Hausa weavers use homemade 
horizontal lathes for making coloured fabrics while in the West, the cities of Ibadan, Abeokuta and Iseyin used 
vertical and horizontal machines. By handcraft method, Nigerians annually produce about  35 million meters of 
fabric (Obasanho, 2017). The top periods for the textiles industry according to Obasanho (2017) include the 
1960's which was the period of steady growth for the industry; the 1970's which coincides with economic boom 
period; the mid 1980's recession; the late 1980's industry recovery and the great improvements of the 1990's. 
The growth of the textiles industry began in Africa in the mid 1950's. In the 1960's to 1980's, Nigerian 
market was known predominantly for cotton production. In 1954, cotton production reached 30,000MT and this 
rose to 60,000MT in 1979. In 1988, production however declined to 30,000MT. The industry is mostly based on 
private mainly foreign capital (Obasanho, 2017), and attracted local raw materials producers. 
In the golden era of the industry between 1985-1991, the sector had an annual growth rate of 67% and as at 
1991, employed 700,000 people who made up 25% of the workers in the manufacturing sector. The number of 
mills as at then was about 180. The story of the industry changed in the 1980's. The discovery of oil turned 
farming into a lacklustre activity and reduced significantly the production of cotton to less than 40%. This was 
compounded by economic regression which made it impossible to upgrade equipment and facilities in the sector. 
Further militating factors include the Structural Adjustment Programme (SAP) which provided avenue for 
importation of cheap imported fabrics and finished goods, thereby lowering further utilization capacity. Further 
problem of the industry include the high cost of power as most of them were forced to provide their own 
electricity as a result of unreliable output from the national grid. These factors made most of the industries that 
could not cope to close down and by 1988, the industry was operating at about 28% capacity utilisation.  
As the textile sector is considered globally as a driver of growth and employment, all hands have to be on 
deck to promote the re-invigoration of this sector. This is imperative as more than 75% of Nigeria youths despite 
having modicum education are either unemployed or under employed. For example, in China, more than 10 
million people are employed by more than 100,000 textiles manufacturers in the country. The industry is 
estimated to contribute over 47% to the country's GDP with its value on garment export believed to be about 
153.219 billion dollars in China in 2013 (Ademiluyi, 2017). 
As a result of its proclivity for employment generation and its role in boosting economic growth, it is 
imperative for Nigeria to identify other options for inclusive growth of this sector. One of the major areas that 
should be identified and pursued vigorously by both the private sector and the government is the use of bamboo 
for textiles production locally in view of availability of the resource in about 23 states of the federation.  The 
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next section examines the potentials of bamboo in the textiles sector of Nigerian economy.  
 
4.0 Prospects for bamboo utilisation in the textile industry in Nigeria  
The textile industry in Nigeria was one of the most important manufacturing industries that contributed to the 
development of the nation’s economy in the 70’s – 80’s (RMRDC, 1990). The industry is the second largest 
employer of labour in the country (RMRDC. 2006).  In the 1990’s, Nigeria has a share of 24% installed short 
staple spinning capacity (Aribisala, 1993). In 2002, Nigeria produced about 500 million linear meters of all types 
of fabrics, representing 72% of the West African production.  The existing industries produce primarily African 
prints of real wax and imitation wax with little products differentiation which affects their competitiveness 
(Aribisala, 1993). The major determinant of competitiveness in the textile industry is cotton. The index of 
manufacturing production for cotton declined to 94.5 in 1998 compared to 106.1 recorded in 1997. However, it 
picked slightly in 2001 to 93.7 as against 93.3 in 2000 (RMRDC, 2009).   
The sector has high propensity for growth and competitiveness if there is adequate and sustainable supply 
of raw materials (Aribisala, 1993). Cotton fibre contributes more than 70% of the fibre raw material 
requirements and manmade fibre account for 30%. The textile industries in Nigeria produce fibre, yarn and 
fabric materials. Cotton lint is the most important single apparel fibre. It is the first basic raw material in the 
textile industry. The domestic availability of this raw material is an essential factor for the establishment of a 
virile textile industry. The Nigerian cotton board (now abolished) did not have enough productive capacity to 
sustain and ensure a continuous flow of cotton to the textile mills. 
The most commonly used fibre, cotton and polyester cause serious environmental problems. Cotton 
production accounts for 11% of all pesticides and 25% of all insecticides used each year worldwide World 
Wildlife Fund (2005). The growing of cotton consumes large amount of water from 7 to 29 tons per kg of raw 
cotton fibres (Kalliala and Nousianien, 1999). Polyester is manufactured from oil, a non-renewable resource. The 
manufacturing process use high energy input and generates large amounts of harmful emission (Anson and 
Brocklehurst, 2007). Organic textiles which revolves around cultivation of raw material under organic condition 
is based on a system of farming that maintains and replenishes soil fertility without usage of and persistent 
pesticides, fertilizers and genetically modified seeds (Green Biz, 2006). Organic cotton is more costly to grow 
since there are additional costs at each stage of processing (Coster, 2007). In view of the above, textiles from 
bamboo has been observed to be able to address the aim of sustainable development by utilising a renewable 
resource to make cloths and other textile applications. Bamboo fabric is widely available in China, India and 
Japan. A Philadelphia based footprint provide socks made from 95% bamboo to offer anti-bacteria and moisture 
wicking properties (Textile World, 2008). London based bamboo clothing supply a range of bamboo clothes for 
men and women that stay naturally cool in the summer and hot in the winter (Bamboo clothing, 2008). In 2006, 
roughly 10 million USD worth of bamboo textiles were sold in the US and 50 million USD worth worldwide 
(Durst, 2006). There are over 200 retail stores offering bamboo textile products in the US alone. 
The advantages of using bamboo in the textile industry derives from its renewability, its biodegradability, 
efficient space consumption, low water use, organic status and its carbon sequestration abilities. Another 
important advantage is predicated on some of the properties of bamboo textile. Since bamboo is naturally hollow 
in the horizontal cross section, the fibers show abundant gaps.  These gaps can absorb and evaporate human skin 
moisture just as bamboo plant absorbs moisture in the ecosystem (INBAR, 2004). Also, bamboo does not require 
pesticide as a result of its natural antifungal and antibacterial agent known as Kun (or Kunh). The same natural 
substance that protects bamboo growing in the field, functions in spun bamboo fibre (FAO, 2007). The Kun 
stops odour producing bacteria from growing and spreading in the textile. A quantitative antibacterial test was 
performed in China by the China Industrial Testing Centre in 2003 in which 100% bamboo fabric was tested in 
bacteria strain type Staphylococcus aureus. After 24 hours incubation period, the bamboo fabric showed a 99.8% 
antibacterial destroy rate (FAO, 2007). To expand activities in Nigeria textile industry, it may be possible to 
utilize bamboo as a source of raw material for textile production. 
 
5.0 Production of bamboo textiles 
Bamboo textiles are easy to produce and the investment cost is relatively low. The production process is simple 
and it requires simple equipment. In the mechanical process, the woody parts of the bamboo plant are crushed 
and natural enzymes used to break the bamboo walls so that the fibres can be mechanically combed out and spun 
into yarn. Bamboo fibre products made by this process are called bamboo linen. 
Chemically manufactured bamboo  textile is a regenerated cellulose fibre called bamboo rayon. The 
chemical process consists of cooking the bamboo leaves and woody shoots in strong chemical solvents such as 
sodium hydroxide and carbon disulphide in a process known as hydrolysis alkalization combined with multi 
phase bleaching (Waite, 2009). According to Waite (2009), the general process for producing regenerated 
bamboo fibre using hydrolysis alkalization and multi-phase bleaching technology involves the following: 
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1. Leaves and inner fiber are removed from bamboo 
2. Leaves (in some cases) and inner fibers are crushed together to make bamboo cellulose 
3. Bamboo cellulose is soaked in a solution of 18% sodium hydroxide, NaOH, at 20-25°C for 1-3 hours. 
4. Bamboo cellulose and NaOH mixture is pressed to remove excess NaOH, crushed by a grinder and left to 
dry for 24 hours. 
5.  Carbon disulfide, CS2, is added to the mixture. 
6. Bamboo cellulose, NaOH and CS2 mixture is decompressed to remove excess CS2, resulting in cellulose 
sodium xanthogenate. 
7. A diluted solution of NaOH is added to the cellulose sodium xanthogenate, which dissolves it into a viscose 
solution. 
8. The viscose is forced through spinneret nozzles into a large container of a dilute sulfuric acid solution, 
H2SO4 (that hardens the viscose and reconverts it to cellulose bamboo fiber). 
9. The bamboo fibers are spun into yarns (to be woven or knitted). 
 
6.0 Properties of bamboo textiles: 
A number of bamboo textile producers used only one species of bamboo while others used as many as 13 species 
without distinguishing between species and textiles. As a result, any of the five species available in Nigeria can 
be used to produce bamboo textile.  Bamboo makes a wonderful clothing material. The fibre is filled with micro 
gaps and holes which promotes   moisture absorption and ventilation. In addition, the property of bamboo textile 
is different from those of cotton fibres. Bamboo textiles has antibacterial properties, it is very comfortable to 
wear in view of its antistatic properties. It is thermal regulating and has superior wicking capability.Bamboo 
viscose yarn is hypoallergenic, wrinkle resistant, colourfast and energy efficient.  The use of bamboo fibre for 
clothing is a 20th century development pioneered by several bamboo corporations.  Bamboo fibre resembles 
cotton in its unspun form.  Many companies bleached the fibres to turn bamboo to white fibre while some of the 
companies producing organic bamboo fabric leave the bamboo fibre unbleached (Dylewski. 2008). 
 
7.0 Challenge of Bamboo Textiles Development in Nigeria 
A number of problems are constraining industrial development of bamboo thereby impeding potentials of 
bamboo to be sustainable for industrial use in textile industries in Nigeria, generate income and alleviate poverty 
in developing countries, including Nigeria.  According to Leonard (2000), there is general lack of understanding 
of the industrial potentials of bamboo among policy makers. The national forest policy under which bamboo is 
subsumed gives litle or no attention to its development. Consequently, the bamboo sector in Nigeria is still part 
of the informal and backward rural economy. There has been no concerted effort to grab the large potential 
which has been successfully demonstrated by the Chinese bamboo industry. Consequently, although bamboo is 
found in abundance, it is underutilized. 
As a result, it has been impossible to develop bamboo to the level where it can contribute in any reasonable 
measure to raw materials supply or as a foreign exchange earner in the sector.  A new National Forest Policy was 
approved in June 2006 and ratified in October 2008 to be domesticated by all the States in Nigeria (FME, 2012). 
The new policy, just as the one before it did not give specific consideration to bamboo development as it is 
treated as one of the numerous non timber forest products. This classification indicated that bamboo does not 
have official backing despite its multiple industrial potentials. This creates a disjunction between modern 
international forest policy and needs of many people in developing countries (Buckingham, et al, 2011).  
According to Buckingham et al, (2011), recent international forest policy has focused on the implications of 
tropical deforestation for climate change, biodiversity loss and livelihoods, while key emerging issues for many 
developing countries continued to be the supply of timber in the face of increasing demand.  While bamboo 
presents a promising alternative to products from trees, the international forestry policy focus on tree lands 
(Hunter, 2002).  Thus, the potential to develop bamboo in developing countries is constrained by continual 
institutionalization of bamboo as a non timber forest product, while attention is given to development of trees. 
The situation in Nigeria is more difficult as tropical forests have a significant characteristic which makes 
monocultures difficult to develop as trees usually respond to minor localized climatic differences that have led to 
diversification of species (Gorte and Sheik, 2010). This makes sustainable management of tropical forests a 
difficult objective to pursue (Gorte and Sheik, 2010). According to Buckingham (2011) and Ogunwusi et al. 
(2013), the problem has four dimensions. One of the most important is that bamboo is neither treated as a crop 
nor as a tree. Thus, it has no apparent sivicultural or cultivation relevance in tropical forestry. Second, historic 
policy frameworks equate forest with trees which seek to accommodate bamboo in silvicultural management 
logistics, despite its being a fundamentally different plant. Third, the power and influence of western silvicultural 
science and practice in international development, continues to expand and as bamboo is not found in most 
western countries, it is not given primacy in forest policy development. Likewise the growing influence of 
market based forest policy instrument, notably the Forest Stewardship Council (FSC) are designed for trees and 
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not for bamboo.  Four; bamboo receives minimum attention by development agencies, leading to underfinanced 
research and development (Buckingham, 2011, Ogunwusi 2013). 
Nevertheless, in view of the need to accommodate bamboo development UNFCCC (2008) has considered 
bamboo as being on the same level with trees in the context of afforestation and reforestation.  According to 
(Buckingham, et. al. 2011), the importance and utilization potentials of bamboo in various industries are 
compelling arguments for a more assertive approach category for bamboo to be placed on the same level as trees. 
 
8.0. Recommendations for bamboo industry development in Nigeria 
According to Ogunwusi (2013), Nigeria’s bamboo sector are wrought with problems among which are 
unplanned harvesting, lack of large organized bamboo industries, prevalence of low cost, low added bamboo 
products and lack of research and inventory data for bamboo lands. Industrialization of a bamboo based sector is 
very important for generating livelihood without any damage to the environment. The vast and yet untapped 
potential needs cultivation, primary processing, integrated processes and transfer of technology and a 
coordinated sustained national level effort .According to Ogunwusi (2013), for a virile bamboo industry to be 
established in Nigeria, the following recommendation have to be attended to: 
• Promotion of bamboo textiles investment in Nigeria. 
• Establishment of a bamboo development institute or organization to coordinate and midwife activities 
relating to bamboo development in Nigeria. 
• There is need for a national bamboo policy. The policy should spell out the objectives of bamboo 
development and provide detail guidelines for implementation. 
• Nigeria needs a bamboo inventory. It is necessary to determine the quantity and quality of bamboo that 
currently exists, their distribution and types of species and quality of stocks available. 
• There is need for the establishment of an association of Nigerian bamboo producers which could help set up 
quality standards and implement effective quality control, provide a forum for the exchange of information 
and ideas, collaborate with government agencies to formulate favorable bamboo manufacturing policies 
with regards to export and import regulations and also organize business promotion activities and build 
marketing networks. 
• Government must promote bamboo tenure reforms. This could be done by giving farmers or groups who are 
committed to manage bamboo resources proper incentives. 
 
9.0. Conclusion. 
Bamboo is fast becoming a very important industrial raw material globally as a result of its multiplicity of uses.  
The development of bamboo for use in the textiles industry in Nigeria reduce dependence on imported raw 
materials and free foreign exchange for other uses. t is envisaged that the development of bamboo for textiles 
production will lead to savings of more than 500 billion naira annually. Incorporation of bamboo into the vision 
202020 action plan will present more opportunities for a successful outcome. 
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